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Abstract
Introduction Finding a life partner is of great importance
for persons’ life satisfaction, but cancer’s potential impact
on family life is not well described. Cancer’s impact on
marriage formation rates was therefore explored.
Method Data on the entire unmarried Norwegian popula-
tion aged 17–44 in 1974–2001 (N=2.2 million) come from
the Cancer Registry and the Central Population Register.
Marriage rates for 12,100 persons diagnosed with cancer
were compared to marriage rates for otherwise similar
persons using discrete-time hazard regression models.
Results Men with cancer had a marriage probability that
was five percent higher (OR 1.05, CI 1.01–1.11) than
cancer-free men. No cancer forms reduced men’s marriage
rates, and significantly elevated rates were seen after skin
and testicular cancer (OR 1.16 and 1.11). Cancer did not
impact significantly on women’s overall marriage rate (OR
0.95, CI 0.90–1.00), but pronounced deficiencies were seen
after brain and breast cancer (OR 0.62 and 0.74). Skin
cancer elevated women’s marriage rate (OR 1.27). Male
cancer survivors with children were more likely to marry
than their female counterparts. Significant increases in
cancer survivors’ marriage rates were observed over time.
Conclusion Marrying after cancer is more common today
than previously, and only slight overall differences were
observed in cancer survivors’ marriage rates relative to
those of the cancer-free population. However, while brain
and breast cancer in women is associated with reduced
marriage rates, testicular cancer is associated with increased
rates. The differences observed between common cancer
forms in young adults deserve further exploration.
Implications for cancer survivors In general, marriage rates
in survivors of most types of cancer are very similar to
those in the population as a whole. Women with brain and
breast cancer have lower marriage rates than their cancer-
free counterparts. While it is necessary to identify exactly
why this was observed, the information can alert those with
these cancers to the potential impact on marriage and thus
work to reduce the possible effect, if desired.
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Introduction
Increased attention is now directed towards the long-term
health and well-being of people living with a history of
cancer. Although cancer incidence generally rises with age,
many also get the disease as children, adolescents, or young
adults. Finding a life partner has been shown to be of great
importance for persons’ life satisfaction [1], but cancer’s
potential impact on family life is not well described.
Cancer’s effects on marriage formation rates are therefore
explored here.
Some studies suggest that people with poor health are
less likely than others to enter marital unions and to have
satisfactory and long-lasting relationships [2–5]. Cancer
does not, however, necessarily have the same impact on
family relations as other common illnesses. The develop-
ment of a malignant disease is often particularly hard to
predict and the lethality is high in many cases. In addition,
such a disease may not be associated with the same stigma
as those that more obviously result from people’s life-style
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and lack of socioeconomic resources [6]. Cancer’s impact
on marriage formation rates has only been studied for
survivors of childhood cancers. One recent British study
described marital status in nearly 10,000 childhood cancer
survivors, and found a marriage formation deficit in cancer
survivors relative to the general population of around 9–
18% for men and around 7–10% for women, and for brain
cancer in particular [7]. Preliminary analyses from the US
Childhood Cancer Survivor Study, including more than
10,000 survivors, show similar tendencies [8, 9], and
detailed site-specific analyses on the effects of sarcomas,
lymphomas, and leukemia show that cancer survivors are
less likely to be married than their healthy siblings [10–13].
Marital status was only ascertained for around 60–70% of
the two large childhood cohorts, and selection bias may be
present. Earlier studies have, however, shown similar
deficiencies in childhood cancer survivors’ marriage prob-
abilities, in particular for brain cancer survivors, but
inconsistencies exist with regard to gender differences
[14–16]. While studies using crude, unadjusted percentages
indicate that marriage is as common for cancer survivors as
it is for the general population [17–20], these studies did
not explore the order of marriage formation and cancer
illness.
Marriage formation deficits have been documented only
after childhood cancer, and no studies have reported
elevated marriage rates in childhood cancer survivors. A
study of cancer’s effects on marriage formation rates in an
adult population and an exploration of possible mechanisms
is thus warranted. Cancer illness is hypothesized to
decrease marriage rates through (expectations of) lower
fertility, reduced sexual activity, smaller emotional rewards
from a potential relationship, a larger (expected) practical
burden on the healthy potential partner, a possible lower
educational level, and perhaps reduced income opportuni-
ties. Due to improvements in prognosis and an increased
focus on long-term survival, it is hypothesized that
marriage formation rates among cancer survivors become
more similar to those of the general population over time.
Material and method
Data
Data from three sources were linked by means of the
personal identification number assigned to everyone who
has lived in Norway after 1960. The Norwegian Population
Register provides information on date of birth, date of death
or migration, dates of changes in marital status, and dates of
birth of children. Educational levels were extracted from
the population censuses of 1970, 1980, 1990, and 2001.
Information on cancer was drawn from the Cancer Registry
of Norway, which has registered all cancer cases nation-
wide since 1953. Mandatory reporting from clinicians and
pathologists, as well as death certificates, ensures com-
pleteness and high data quality on cancer form and stage at
diagnosis [21]. Cancer survivors refer here to persons alive
with a diagnosis of cancer. In line with standard practice,
persons with basal cell carcinoma were not included among
the cancer survivors [20]. The analyses were restricted to
Norwegian men and women 17–44 years old in the period
1974–2001. Only first marriages and first cancer diagnoses
were considered.
Method
Unmarried men and women were followed from age 17 or
higher from 1974 onwards to determine the possible impact
of cancer on their marriage formation rate. Marriage
formation is defined as the legal union formed between
two persons of different gender. A marriage has taken place
if the marital status changes from ‘unmarried’ 1 year to
‘married’ the following year. As status as married is
recorded January 1 the year following marriage, variables
in the models were lagged 1 year. Persons who were
unmarried in 1974 thus contributed a series of 1-year
observations from 1974 or later until marriage, emigration,
death, or end of follow-up. Discrete-time hazard regression
models for marriage formation probabilities within the year
were then estimated from the entire set of 1-year observa-
tions for all persons, men and women separately, using the
Proc Logistic procedure in SAS® 9.1 [22]. The statistical
significance level was set at 5%. Mathematically, the model
is
log p= 1 pð ÞÞ ¼ a0 þ a1Xþ a2Dð
where p is the marriage probability within the 12-month
interval, D is a vector of cancer disease characteristics, and
X is a vector of other covariates. Several specifications of
the cancer variable D were used. In one model, a distinction
was made between no cancer and any cancer to explore
overall effects. In other models, distinctions were made
between childhood cancers (<15 years at diagnosis),
cancers diagnosed less than 5 years earlier, and cancers
diagnosed further back in time (Table 1). It was further
differentiated between various common cancer types, 14 for
men and 15 for women (Table 2), and also between
localized and more advanced disease (Table 4). Attained
age, educational level, parity, and calendar period may
influence both the chance of getting cancer and, for
completely different reasons, the marriage rate, and were
therefore included in the X vector. These variables refer to
the situation in the beginning of the year under consider-
ation, except education, which is taken from the last
previous census.
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Age affects both persons’ chances of getting cancer and
their marriage rates [23], whereas education, income, and
parity are more problematic factors. On the one hand,
cancer may operate through these factors in affecting the
marriage rate. Cancer in childhood or during adolescent
years may, for instance, reduce the chances of getting a
higher education [24, 25], with long-term implications for
marriage opportunities. Cancer illness may also interfere
with work capability and income opportunities [26, 27],
and a lower income is, in turn, likely to reduce the chances
of marriage, especially for men. In principle, any effects of
women’s earnings depend on whether it is specialization
[28] or pooling of resources [29, 30] that is most important
for relationships. Current educational level is used through-
out the analyses shown here, but the potential impact of the
highest education obtained and current income was also
explored. Cancer’s effect on marriage formation rates did
not differ with additional control for these two variables,
and their effects are thus not shown. Parity was also
included in all models, as having children increases
partners’ benefit from becoming married, compared to
living alone or with another partner [28]. Because full birth
histories are not available for people born before 1935, the
parity variable has one category for ‘unknown’. Excluding
this group did not alter the results. Fertility has been shown
to be reduced in cancer survivors, although improvements
over time have been substantial [31], with potential
implications for marriage formation probabilities.
On the other hand, education, income, and parity may be
among the determinants of certain types of cancer. A high
Table 1 Effects of cancer, age, education, calendar period, and number of children on marriage probabilities in Norway in 1974–2001
Men Women
Events/pyrsa OR 95% CI Events/pyrs OR 95% CI
Cancer diagnosis
No cancer 503,000/13.3 mill 1.00 (ref) 511,286/10.0 mill 1.00 (ref)
Cancer 0–5 years prior 804/17,839 1.12 1.04–1.20 745/16,430 0.99 0.92–1.07
Cancer >5 years prior 472/11,953 1.05 0.95–1.15 368/9,850 0.96 0.86–1.06
Childhood cancer (<15 years)b 221/9,634 0.89 0.78–1.02 267/7,880 0.85 0.75–0.96
Attained age (years)
17–19 5,859/2.7 mill 0.07 0.07–0.07 38,772/2.5 mill 0.23 0.23–0.24
20–24 140,589/4.2 mill 1.00 (ref) 218,410/3.5 mill 1.00 (ref)
25–29 203,688/3.0 mill 1.86 1.84–1.87 166,720/2.1 mill 1.33 1.32–1.34
30–34 104,147/1.8 mill 1.50 1.49–1.52 63,611/1.1 mill 0.89 0.88–0.90
35–39 36,930/1.0 mill 0.89 0.88–0.90 19,254/605,418 0.47 0.46–0.48
40–44 13,284/640,054 0.55 0.54–0.56 5,899/362,775 0.25 0.25–0.26
Educational level
Low or unknown level 46,549/2.8 mill 0.81 0.80–0.82 98,763/2.4 mill 0.94 0.93–0.95
Elementary level 113,650/2.5 mill 1.00 (ref) 106,336/1.5 mill 1.00 (ref)
High school level 245,110/5.9 mill 1.26 1.25–1.27 206859/4.1 mill 1.06 1.05–1.07
Bachelor level 76,106/1.8 mill 1.67 1.65–1.69 87,464/1.9 mill 1.26 1.24–1.27
≥Master level 23,082/431,298 2.25 2.22–2.29 13,244/272,280 1.48 1.45–1.51
Calendar period
1974–1979 133,672/2.1 mill 1.80 1.79–1.82 134,358/1.4 mill 1.74 1.73–1.76
1980–1984 88,989/2.0 mill 1.00 (ref) 90,703/1.4 mill 1.00 (ref)
1985–1989 80,585/2.3 mill 0.73 0.72–0.74 82,877/1.7 mill 0.69 0.69–0.70
1990–1994 71,727/2.6 mill 0.41 0.41–0.42 74,108/2.0 mill 0.43 0.42–0.43
1995–2001 129,524/4.4 mill 0.37 0.37–0.38 130,620/3.6 mill 0.39 0.39–0.40
Number of children (parity)
0 373,869/11.7 mill 1.00 (ref) 373,778/8.3 mill 1.00 (ref)
1 92,691/1.1 mill 2.65 2.63–2.68 96,135/1.3 mill 1.69 1.67–1.70
2 3,0937/412,382 3.03 3.00–3.07 35166/503421 2.12 2.09–2.14
3 5,236/80,897 3.09 3.00–3.18 6,310/100,951 2.29 2.23–2.35
≥4 921/14151 3.49 3.26–3.73 934/17,091 2.24 2.09–2.39
Unknown (born <1935) 843/36,023 0.57 0.53–0.61 343/16,797 0.55 0.49–0.62
OR odds ratio, CI confidence interval
a Number of marriages per person-years
b Any cancer diagnosed in childhood is included in this group, independent of time from diagnosis
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level of socioeconomic resources, for instance represented
by many years of schooling, will increase the chances of
developing breast cancer and melanoma, while reducing the
chance of lung, stomach, and cervical cancer [32].
Furthermore, fertility is widely assumed to affect the chance
of developing breast, endometrial, and ovarian cancer, with
the risk of cancer declining with increasing parity, while the
inverse is true for cervical cancer development [32].
Lately, births out of wedlock have become increasingly
more common in Norway as in most other developed
countries [33], and the earlier causal relation between
marriage and fertility is currently challenged. Some models
were therefore set up to explore the complex relationship
between childbearing and marriage, and the differential
effects of cancer depending on whether persons were
childless, had children prior to their cancer diagnosis, or
had had any children after their cancer diagnosis (Table 5).
Increases in cancer incidence and improvements in
prognosis, along with changes in marriage formation rates
over time, necessitated the inclusion of calendar period.
Additional models including an interaction term between
calendar year as a continuous variable and various disease
variables were also estimated to assess changes over time in
the effect of cancer on marriage rates. Also analyses
stratified on educational level (low education comprising
persons with elementary schooling or less vs. higher
education) and calendar period (<1990 vs. 1990 and later)
to look for possible differential effects of cancer in
subgroups of cancer survivors were undertaken.
Results
The size of the material
A total of 2.24 million unmarried Norwegian men and
women 17–44 years old in the period 1974–2001 were
included in this study. The 1,195,676 men and 1,048,176
women contributed each an average of 11.1 and 9.7 person-
years. The total number of marriages was 504,497 among
men and 512,666 among women. Included in these numbers
were 6,320 male cancer survivors for whom 1,497 marriages
were registered, while 1,380 marriages were registered
among 5,740 female cancer survivors. Around 15% of the
cancer survivors were diagnosed during childhood.
Overall effects
Unmarried men with a cancer of any type, diagnosed any
time, had a marriage formation rate that was 5% higher [odds
ratio (OR) 1.05, 95% confidence interval (CI) 1.01–1.11]
than that of otherwise similar men without a cancer
Table 2 Marriage probabilities by cancer form
Men Women
Cancer form Events/pyrsa Numberb OR 95% CI Events/pyrs Number OR 95% CI
No cancer 503,000/13.3 mill 1.2 mill 1.00 (ref) 511,286/10.2 mill 1.0 mill 1.00 (ref)
Brain cancer 161/5,164 719 0.94 0.80–1.10 104/3,781 466 0.62 0.51–0.75
Skin cancer 201/4,329 771 1.16 1.01–1.34 352/6,202 1042 1.27 1.14–1.42
Hodgkin disease 164/3,777 519 1.08 0.87–1.34 101/2,281 322 0.95 0.77–1.16
Leukemia 78/2,982 517 1.08 0.86–1.36 81/2,170 355 1.03 0.82–1.28
Endocrine cancer 45/1,217 181 1.04 0.77–1.40 130/2,683 377 0.99 0.83–1.19
Non-Hodgkin diseasec 89/2,284 379 1.06 0.90–1.24 44/978 181 1.10 0.81–1.49
Renal/bladder cancer 43/1,491 218 0.92 0.68–1.25 31/907 112 0.79 0.55–1.13
Bone cancer 42/1,374 216 0.86 0.63–1.17 31/822 122 0.79 0.55–1.13
Colorectal cancer 46/1,163 305 1.16 0.86–1.57 29/810 208 1.03 0.71–1.50
Soft tissue cancer 33/879 126 1.07 0.76–1.53 40/876 115 0.85 0.61–1.17
Head-and-neck cancer 23/662 147 0.87 0.57–1.32 21/592 99 0.79 0.51–1.23
Lung cancer 18/418 101 1.12 0.69–1.82 12/270 59 1.06 0.59–1.90
Testicular cancer 526/1,2583 1961 1.11 1.01–1.21 N/A N/A N/A N/A
Cervical/uterine cancer N/A N/A N/A N/A 157/4,206 795 0.92 0.79–1.09
Ovarian cancer N/A N/A N/A N/A 152/3,851 616 0.93 0.79–1.09
Breast cancer N/A N/A N/A N/A 65/2,929 749 0.74 0.58–0.95
Other or unknown 28/1,103 160 0.74 0.50–1.08 30/802 122 0.82 0.57–1.18
Marriage probabilities adjusted for age, education, calendar period, and number of children (Table 1)
OR odds ratio, CI confidence interval
a Number of marriages per person-years
b Persons
c Including lymphoma nos (not otherwise specified)
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diagnosis. Among women, cancer was associated with a 5%
lower marriage formation rate (OR 0.95, CI 0.90–1.00).
Excluding childhood cancer survivors did not change the
estimate significantly for women (OR 0.99, CI 0.93–1.05),
but increased it slightly for men (OR 1.12, CI 1.06–1.18).
Estimates from a model including illness duration are shown
in Table 1, along with the effect of the other variables in the
model. Men with a relatively recent cancer diagnosis had
higher marriage rates than those with cancers diagnosed
further back in time. Women diagnosed during childhood
had a 15% lower marriage probability than both the general
population and other women with a history of cancer.
Site-specific effects
The effects vary somewhat across cancer sites (Table 2). No
cancer type had a significant adverse effect on marriage
probability in men. A statistically significant increase in the
marriage probability of 16% for men and 27% for women
diagnosed with skin cancer was observed, and a likewise
11% increase for men with testicular cancer. Among
women, survivors of brain cancer experienced a 38%
reduction in their marriage probability. No effect was seen
for male brain cancer. Breast cancer was associated with a
significant 26% decrease in women’s marriage probability,
while no significant reduction was observed for gyneco-
logical cancers. Excluding cancer survivors diagnosed
during childhood made no impact on any of the overall
site-specific cancer estimates among either gender. Among
childhood survivors, only brain (OR 0.73, CI 0.56–0.95)
and renal and bladder cancer (OR 0.62, CI 0.39–0.99) in
women gave statistically significant results.
Effects of time
Younger persons today cohabitate for an increasing period
of time and thus postpone or defer marriage altogether [33–
35]. Childbirths have become more detached from marriage
[36], but the mean childbearing age has increased markedly
[36]. As cancer increases quite sharply with age, this has
resulted in an increase in the number of unmarried and/or
childless cancer survivors. An interaction term between
cancer and calendar year revealed that cancer survivors’
marriage probabilities have increased significantly from
1974 until today. Compared to the overall, cancer-free
population, the marriage probability among male cancer
survivors was predicted to 0.88 in 1974, 1.04 in 1990, and
1.17 in 2001. Among females, the corresponding predicted
estimates were 0.60, 0.91, and 1.21. Analyses stratified on
early vs. late calendar period gave fairly similar but less
pronounced estimates for both men and women (Table 3).
No cancer types reduce the marriage probabilities today
compared to earlier. An interaction term between the specific
cancer types and calendar year revealed that men with skin
and lung cancer have a significantly increased marriage
probability today compared to earlier, with ORs of 0.85 and
0.40 in 1974, and correspondingly 1.46 and 2.03 in 2001.
Among women, significant increases with time were seen for
several cancer types. The respective ORs in 1974 vs. 2001
were 0.28 vs. 0.92 for brain cancer, 0.37 vs. 1.07 for breast
cancer, 0.47 vs. 1.30 for gynecological cancers, 0.68 vs. 1.30
for endocrine cancers, and 0.93 vs. 1.52 for skin cancer. Site-
specific analyses stratified on calendar period gave fairly
similar results, with the most pronounced effects for skin
cancer in both genders, and for leukemia and gynecological
cancers in women (not shown). The marriage rate among
female brain cancer survivors, although improving over time,
remains below that of the general population (OR 0.56, CI
0.33–0.94 vs. OR 0.71, CI 0.55–0.90).
The importance of cancer stage and prognosis
Among men, the marriage formation rate is significantly
increased for persons with localized cancers (Table 4). No
Table 3 Marriage probabilities stratified on calendar period
Men Women
<1990 ≥1990 <1990 ≥1990
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
No cancer 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Cancer, overall 0.91 0.84–0.99 1.05 0.98–1.12 0.77 0.70–0.84 1.01 0.95–1.08
Cancer 0–5 years prior 1.00 0.90–1.12 1.13 1.03–1.24 0.79 0.70–0.90 1.08 0.99–1.19
Cancer >5 years prior 0.81 0.68–0.98 1.02 0.91–1.13 0.85 0.70–1.03 0.93 0.82–1.05
Childhood cancer (<15 years)a 0.78 0.63–0.96 0.92 0.77–1.09 0.65 0.53–0.80 0.96 0.82–1.12
Marriage probabilities adjusted for age, education, calendar period, and number of children (Table 1)
OR odds ratio, CI confidence interval
a Any cancer diagnosed in childhood is included in this group, independent of time from diagnosis
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effect is evident for more advanced disease. Among
women, no significant effect of stage is observed, although
there is a nonsignificant trend in the point estimates
suggesting that marriage becomes less likely with more
advanced disease.
The influence of fertility and education
Analyses stratified on the presence or absence of children
showed that the effect of cancer on the probability of
marriage differed among childless persons and persons who
had at least one child. The marriage probability of childless
men with cancer was equal to that of the cancer-free,
childless population (OR 1.00, CI 0.94–1.06), while it was
significantly increased for male parents with cancer relative
to male cancer-free parents (OR 1.19, CI 1.09–1.29).
Female parents with cancer had, however, a marriage
probability equal to that of the cancer-free population with
children (OR 0.98, CI 0.90–1.07). A closer look at the order
of appearance of children and cancer showed that it was
mainly the children born after the cancer diagnosis that
elevated the marriage rates, and that childless women with
cancer turned out to have an 8% lower marriage rate than
other childless women (Table 5).
The marriage probability of childless men with brain
cancer was significantly reduced (OR 0.78, CI 0.64–0.95),
while it was significantly increased for men with children
(OR 1.84, CI 1.40–2.43). The same increase in marriage
probabilities was also seen for male parents with a history
of leukemia (OR 1.67, CI 1.16–2.39) or testicular cancer
(OR 1.18, CI 1.02–1.37). Among women with children,
skin cancer was the only cancer type that increased the
marriage probability (OR 1.30, CI 1.10–1.55). Cervical
cancer, however, resulted in a significantly reduced mar-
riage probability for these women (OR 0.73, CI 0.59–0.92).
This was the only cancer type among parents that actually
reduced the marriage probability.
Most cancer estimates did not change significantly when
educational level was excluded (not shown). Analyses
stratified on educational level, however, showed that while
lower educated men with a history of cancer had a slight
but statistically significant elevated marriage probability
(OR 1.10, CI 1.02–1.19), men with cancer and higher
education had a marriage probability equal to that of the
cancer-free population (OR 1.05, CI0.98–1.13). For wom-
en, the tendency was opposite: Lower educated women
with a history of cancer had a reduced marriage probability
compared to women with higher education, and also
Table 4 Marriage probabilities by cancer stage
Men Women
Cancer stage Events/pyrsa OR 95% CI Events/pyrs OR 95% CI
No cancer 503,000/13.3 mill 1.00 (ref) 511,286/10.2 mill 1.00 (ref)
Local cancer 701/16,934 1.10 1.02–1.19 862/19,633 1.02 0.95–1.10
Regional cancer 238/6,265 1.01 0.89–1.15 144/3,895 0.90 0.76–1.07
Metastatic cancer 41/1,113 1.28 0.93–1.75 18/663 0.86 0.53–1.37
Stage unknown 25/907 0.77 0.51–1.14 26/759 0.75 0.50–1.11
Blood, lymphb and brain cancer 492/14,207 1.02 0.94–1.12 330/9,210 0.84 0.75–0.93
Marriage probabilities adjusted for age, education, calendar period, and number of children (Table 1)
OR odds ratio, CI confidence interval
a Number of marriages per person-years
b Stage not recorded
Table 5 Marriage probabilities by cancer and parenthood
Men Women
Events/pyrsa OR 95% CI Events/pyrs OR 95% CI
No cancer, no children 373,680/11.7 mill 1.00 (ref) 373,240/8.3 mill 1.00 (ref)
No cancer, child(ren) 129,320/1.6 mill 2.75 2.73–2.77 138,046/1.9 mill 1.79 1.77–1.80
Cancer, no children 1,032/33,546 1.00 0.94–1.06 881/24,473 0.92 0.86–0.98
Cancer, child(ren) before diagnosis 158/2,384 2.89 2.45–3.40 195/5,635 1.27 1.10–1.47
Cancer, child(ren) after diagnosis 307/3,496 3.57 3.17–4.02 304/4,052 2.37 2.11–2.67
Marriage probabilities adjusted for age, education, calendar period, and number of children (Table 1)
OR odds ratio, CI confidence interval
a Number of marriages per person-years
210 J Cancer Surviv (2008) 2:205–214
compared to the otherwise similar cancer-free population
(OR 0.86, CI 0.79–0.93 vs. OR 1.05, CI 0.97–1.13). Site-
specific analyses showed that testicular cancer was primar-
ily responsible for the elevated marriage probability among
lower educated men (OR 1.20, CI 1.04–1.38), while brain
cancer was mainly responsible for the deficiency observed
among lower educated women (OR 0.57, CI 0.43–0.76).
Highly educated women with leukemia were the only
women, in addition to those with skin cancer, who
experienced a significantly elevated marriage probability
(OR 1.48, CI 1.12–1.93 and OR 1.26, CI 1.10–1.45,
respectively), while marriage rates were markedly reduced
among highly educated women after breast cancer (OR
0.72, CI0.52–0.98).
Discussion
Overall, marriage rates are not reduced as hypothesized.
Marriage formation rates in men tend to increase, whereas
the marriage-reducing effects dominate or balance the
opposite tendency in women. Cancer in women thus
appears to be more harmful for marriage formation than
cancer in men, but is mainly a consequence of the strong
negative impact of female childhood cancer. This gender
difference is disproportionate to findings in some larger
childhood cancer studies [7, 8, 10, 15], but not all [16, 37].
The effects of the various cancer types are surprisingly
inconsistent. Whereas skin cancer in both men and women
results in elevated marriage rates, brain cancer has a
negative impact only in women. This is in contrast to the
findings of others [7, 8]. Breast and testicular cancer are
gender-specific cancer types, closely connected to sexuality
and reproduction. Noteworthy, these cancer types result in
lower marriage rates in women and elevated rates in men.
Our view on cancer is changing quit rapidly: Treatment
regiments have become less aggressive over the last
decades, both as a result of technological innovations and
an increased awareness and recognition of the need to
maximize a persons’ quality of life after cancer [38]. For
many localized cancers today, treatment may actually be
presumed to be physically nearly non-afflicting. For more
advanced cancers, however, treatment may impact physical,
psychological, and social functioning. Thus, marriage rates
in cancer survivors do not necessarily follow the same trend
over time as those of the general population, which is
indeed observed here.
Theoretical framework
According to economic-demographic theory, a couple will
marry if they expect that living together will be better than
living alone, taking both economic and other advantages
into account, and thinking that they cannot find a better
partner without making substantial sacrifices [28, 29].
Consensual unions are, however, common in Norway.
Whether persons in consensual unions eventually marry or
not depends on both the quality of the relationship and on
the practical, economic or emotional advantages of being
formally married [35]. Childbearing and union formations
are, of course, deeply intertwined. The possibility of having
children contributes to the advantage of being in a
relationship, and once a child is born, the value of the
relationship is particularly high compared to being single or
in another relationship. Thus, among those who are
childless and single, the chance of marrying depends on a
number of factors, including their desire for a child and
their (perceived) ability to conceive. Cohabitants are
apparently conscious about the strong advantages of their
relationship, and marriage may be a smaller step away.
Childbearing desires and opportunities will also influence
their chance of marriage. Those who already have a child in
Norway are typically cohabitants, and their chance of
marrying may to a larger extent depend on aspects other
than those related to childbearing [35]. The advantages
persons require for a marriage to occur, however, vary both
between persons and over time [30]. Most commonly,
however, ‘like marries like’, more formally referred to as
positive assortative mating or homogamy [28, 29, 39]. This
implies that persons with similar intelligence, education,
personality, religion, health, and/or other common traits
marry each other, thus encompassing cancer illness and
illness consequences as a possible negative determinant in
marriage formation.
An evaluation of possible mechanisms in light of results
Encountering and ‘conquering’ cancer has been suggested
to influence life priorities and increase family orientation in
both cancer patients and potential or existing partners [40].
Persons who are single when getting cancer, may be more
inclined to find a partner and thus direct more effort into the
search, or alternatively accept a person of lower ‘standard’
compared to previously [28, 29]. The quality of an existing
relationship may be enhanced when one partner becomes
ill, as cancer may be considered a joint experience, perhaps
especially if the relationship was good at the outset [41].
Cancer illness may also affect the quality of the relationship
adversely, as poor health may lead to behavioral and mood
changes. Various physical, psychological and social effects
of cancer will inevitably interfere with persons’ abilities to
undertake their usual chores and obligations in relation-
ships, either temporarily or permanently [42, 43]. Cancer
may, however, make both the ill and the healthy person
more inclined to formalize their relationship, regardless of
its’ quality. A recent Norwegian study suggests that female
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cohabitants have stronger preferences for marriage than
males have [44]. If cancer makes younger men more
inclined to marry compared to other, healthy men, this
could increase their marriage rates. This may explain the
elevated marriage probability observed after for instance
testicular cancer.
Cancer has been hypothesized to influence emotional
and physical intimacy, sexuality and fertility, and thereby
marriage rates [28, 30, 45–47]. Men may for instance
experience erectile and ejaculatory dysfunction related to
damage to the autonomic nervous system [47], and
although hormonal impairment is less common, some men
with cancer may experience a general decrease in libido
[47]. Among women, direct effects of radiation fibrosis or
surgical scar tissue may cause pain with sexual activity
[45]. In addition, fatigue, chronic weakness, and an altered
physical appearance due to e.g. a stoma, limb amputation,
or mastectomy, has been reported to negatively affect
sexuality [46]. Cancer has also been found to reduce birth
rates with an overall effect of about 25% both in Norway
and other countries, probably because of lower fecundity as
well as weaker fertility desires [31]. The strongest effects
have been seen for women with gynecological cancers and
men with testicular cancer, though the latter effects have
diminished over time as a result of cryopreservation of
semen and in vitro fertilization [48]. How changes in
intimacy or sexuality will affect marriage rates is not clear.
It may be more attractive for a person with cancer to remain
in a stable relationship rather than to continue dating. A
potential partner may, however, view actual or future
problems related to intimacy and/or fertility negatively.
Overall, declines in fertility were expected to impact more
negatively in women than men, as having children has been
theorized to be particularly important for females’ roles in
society [28]. Men have, traditionally, been considered
breadwinners, while women have been expected to perform
a larger share of domestic activities, including care. This
pattern may on the one hand result in men with cancer
being less attractive due to their potential reduced income
capacity. On the other hand, some have suggested that
women may be prepared to care for men, but that men may
lack experience and practice in caring for women, and thus
perhaps are less willing to take on responsibility for a sick
partner [49]. Potential differences will, however, most
likely become weaker over time, as men and women
perform more similar roles in society [30].
The gender differences observed are in part in line with
the predictions. Whereas breast cancer significantly reduced
women’s marriage probability, no effect was observed for
gynecological cancers. This latter finding may suggest that
fertility expectations do not influence marriage formation
rates strongly in either gender. Breast cancer is in general
quite visible, while testicular cancer and gynecological
cancers may be considered more private diseases. Brain
cancer can be extremely debilitating and alter both physical,
psychological, and social functioning [38]. It may thus
significantly interfere with the ability to fill the role of a life
partner. Low marriage rates could thus be expected for both
genders. Men with brain cancer, however, appear to have
the same marriage probability as cancer-free men. Studies
suggest that the effect of radiation treatment may be more
severe for female brain cancer survivors [24], and that
psychosocial outcomes may be worse [50]. Social explan-
ations tied to gender roles are, however, also possible [28].
Prognosis is in general more favorable for testicular cancer
and gynecological cancers compared to for instance breast
and brain cancer and may also play a role. Expectations of
outcomes with regard to both morbidity and mortality may
impact the decision to marry, as may be implied from the
estimates provided on effects of disease spread: Men with
good or poor prognosis appear to have a higher likelihood
of marriage than those with a fair outlook, whereas
women’s marriage rates decline with increasing morbidity.
Unmarried parents, either cancer survivors or their
partners, may find formalizing bonds through marriage to
be beneficial for both practical and economic reasons, for
themselves as well as for their children. Norwegian
legislation on economic matters in case of parental disability
or death is less ambiguous for married couples than for single
persons, persons in relationships, or cohabitants, and may
thus motivate marriage. A strong positive effect of cancer is
indeed seen for male parents’ marriage probability, while no
corresponding effect is seen for female parents. A possible
explanation for the gender differences observed may be that
men still continue to be the primary breadwinners in Norway,
and that couples want to secure an independent economic
situation if possible, in particular in the uncertain initial
phase or during the most critical periods. This is also valid
for brain cancer survivors: Male parents and those who
married very shortly after diagnosis are responsible for the
increased marriage rate. Analyses stratified on educational
level, however, suggested that it was the lower and not
higher educated male cancer survivors that had the highest
marriage formation rates. On the one hand, this was
somewhat surprising, as ‘breadwinners’ were expected to
secure their families through marriage to the greatest extent.
On the other hand, lower educated men are in general
married to women with lower educations and incomes [39],
and these families may be in a particularly vulnerable
situation thus opting for marriage.
One limitation of the current study is that it only
considers marriage formation. Cohabitation has become
increasingly common in Norway as in most other devel-
oped countries [33, 34], and also these transitions should
ideally have been modeled in order to determine whether
the chance of forming any relationship, not only marriage,
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is affected by cancer. Unfortunately, reliable data on
cohabitation are not available.
Conclusion
How cancer affects potential interpersonal relationships, and
thus the prospects of becoming married, is an important
question for those concernedwith cancer patients’welfare, but
also of interest from a more general family-behavior perspec-
tive. One could expect a stressor such as cancer to reduce the
quality of both potential and existing relationships, and thus
contribute to lower marriage formation rates. Other factors
more than counterbalance such effects, and marrying after
cancer is more common today than previously. With regards
to possible mechanisms, it appears that the potentially harmful
effects through lower fertility expectations, lower educational
achievements, and reduced incomes are minor. Only slight
effects are observed for the specific cancer types, with the
exception of brain and breast cancer in women. Persons
experiencing these diseases thus experience a greater burden:
In addition to uncertainties and symptom burdens that can
accompany these types of cancers depending on extent and
other features of the illness as well as exposure to treatments,
they run a lower chance of finding a life partner. Testicular
cancer, on the other hand, appears to increase men’s chances
of marriage. This gender difference in the most common
cancer types in young adults deserves further exploration.
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